Application/Control Number: 10/072,335 
Art Unit: *** 



Page 2 



CLMPTO 
02-07-02 
PB 



Application/Control Number: 10/072,335 Page 3 

Art Unit: *** 

What we claim is: 

I • Aa optical single-sideband modulated wave generator, comprising; 

optical modulator means ft>r amplitude modulating an optics! carrier 
by a^eleetric modulation signal to obtain m optica! double-sideband 
modulated signal , and 

optical sigtial sideband suppressor means for swppresshsg either one of 
the sidebands of said optical double-sideband modulated signal to dferive 
therefrom an optical sirtgle^ideband modulated signal ; 

said optical modulator means, comprising: 

an optical carrier terminal .for receiving said optical carrier; 

an electric modulation signs! terminal for receiving said electric 
modulation signal; 

at least one optical amplitude modulator for amplitude-modulating 
said optical carrier by said electric modulation signal to obtain said optical 
double-sideband .modulated signal; 

a. two-output waveguide optical, braochtag unit for branching the input 
to or output from said optical amplitude modulator into first optical 
waveguide path and second optical waveguide path; and 

at least one oprical-catder phase shite disposed in at least one of said 
First optical waveguide path and ieooad optical waveguide path, for phase JjSJ 
alrflin g said optical carrier as required; C/5 

wherein first optical double-sideband modulated . signal aad second 
optica! double-sidebaad modulated signal are provided dt the outputs of said 
first optica! waveguide path and said second optical waveguide path, S 
respectively; 

said optical signal sideband suppressor means, comprising: 

optical combinbr means for combining said first optica! 
double-sideband modulated signal and said second optical double-sideband O 
modulated signal: v-J 
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wherein $?dd required phase shift by said optical carrier phase shifter 
is defined mzh that optical carrier signals of said fes optical doidvJe -sideband 
modulated sigj^l and m& second optical double-sideband modulated signal 
have a relative phase difference of 90* when, said fet optical, doitbte-$Md>and 
modulated signal and said second optical double~sideb£ftd modu&ted signal 
are combined ira said optical combiner means; 

whsrein a bascb^id^igs^il^ompomni 90* phase shifter is provided in 
one of said first and second optical waveguide paths to pro vide n 90" phase 
difference between a base hmd sifml ampmrnt m said optical 
dmd>|e^ideband modulated sigiial from said cme of said ftm optical 
wavepide-paih md said second optical wavegddei?a£h arid a base band 
signal component m said optical do^bte-sidchand. modulated signal from the 
other of said first optical waveguide patli and said second optical waveguide 
pafli vAmx said first and wmml optical double-^deb^d modulated ^igtijils are 
combined in said optical combiner means; aM 

wherdtf an optical delay circuit is provided in the other of aid first 
optical wavqpid£ path and said second optical waveguide pixlh to dd&y said 
optical double-sideband modulated signal frooi said other- optics] waveguide 
path for a predetermined limt provided m said b^eband^ipai-componetif 
90° pha$e shifter. 

2, An optical singkvsidcted- modulated signal generator according to 

claim 1 f ch^acterized in thai: 

said optical modulator means comprises: 

m optical! carrier fmnmal for receiving said optical earner; 

m electric modulation simd temimal fbr receiving said electric 

modulation signal; 

a two-output waveguide optical, branching; imit fbr brandmig said light 
carrier wave fxom said optical, earner tetiaijiid into fmi optical waveguide 
pa& and second optical waveguide pad*; 
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first optical ampUtodc modulator mans and second optical amplitude 
modulator mms placed in said first optics! waveguide path and second optical 
waveguide path, respectively, fot^ttiplitode-modtslatifjg said optical carrier 
branched fsm said too-output waveguide optical taodirog unit by said 
electric modulation signal to obtain Erst optical double-sideband modulated 
signal and second optical double- modidaod signal; and 

at least one opt ical-earner pfease shifter disposed m M leas t one of said 
first optical waveguide path and second optical waveguide path, for phase- 
shifting said optical, carrier as required; 

whercb said first optical double-sideband optical modulated signal is 
obtained at the output of said first optical waveguide path, while said secon d 
optical double-modulated signal k provided at the output of said second 



3. An optical single««dcband modulated wave gcaerator according to 
claim 1, characterized in that; 

said optical modulator means comprises: 

an optical carrier terminal for receiving said optical carrier; 

an electric roodalatioa signal terminal for receiving said electric 
modulation signal; 

« optical amplitude modulator means for amplitude-modidating said 
optical carrier by said electric modulation signal to obtain said optica! 
double-sideband modulated signal; 

a rwo-output waveguide optical branching unit for branching said 
optical double-sideband modulated signal, from said optical amplitude 
modulator means to provide first optical double-sideband modulated signal 

and second optical double-sideband modulated signal to first optical ££> 
waveguide path and second optical waveguide path; and ^ 

at least one optical-carrier phase shifter disposed in at least one of said 
first: optical waveguide path and second optica! waveguide path, for phase 



o 
o 
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shift ing said optical carrier as required; 

wlwseife said first optical doitblfe-stdeband modulated sipal h 
obtained at the output of said first optical waveguide path, while $atd second 
optical double-sideband modulated signal is provided at the output of said 
second optical, waveguide path. 

4. An optical single-sideband modulated signal generator according to 
claim 1. characterized in that; 

said baseband-signal- component 90* phase shifter comprises; 

a two-output auxiliary waveguide optical branching mil for further 
branching said firs* optical, waveguide to farm first auxiliary waveguide path 
and second auxiliary waveguide path: and 

auxiliary optical combiner meam for combining the outputs from said 
first auxiliary optical waveguide path and second auxiliary optical waveguide 
path; 

wherein at least one omieaf carrier phase shifter h disposed in m least 
one of said Srst auxiliary optical, waveguide path and second auxiliary optical 
waveguide pa*h T lor inverting the phase of said optical carrier signal 
propagating through said first auxiliary optical waveguide path with respect to 
said optical carrier propagating through said second auxiliary optical 



wherein an auxiliary optical, delay circuit is disposed m said second 
auxiliary optical waveguide path, in case of combining in said auxiliary 
optical combiner means, for delaying said signal baseNmd component by a 
time interval twice longer than a desired time length obtainable by l/2(f) of a 
reference baseband frequency range f over which the shirt amount of said 
haseband-signul-component 90° phase shrfkr is effective. 
5. An optical siaigle-sideband modulated signal generator according to 
claim 4 S charaeterixed in that: 

said optical basehand-signal-componenf. 90° phase shifter farther 
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a second £W<M>Mpui ftsutiit&y tffttigpiidft 6pfkfti hnnthmg xmx im 
fbrite tamshfitg nh§ 0r$£ opi&al wsyspicte m form third ^rffery 
w&vsgpkfc &$t£ fi>ur£b Msd l&ey wftv^p&fe 'p#% 

second mxiimy optical cornhmex m&tm iw wm$mm$ t!& tititptite 
tWJc $sid miliary opmd ^m^xmk pmh md &&#m4 mtxMMy opiktii 

$ third fttftHfti$fK #&<iliMy wa$$ggad& <ipn.£&l tomtMxg mtk fm 
tunhm: hmtthmg md mmi optica to form, fittfe $u*$&ry 

wmgaMe path. m& sixth asxflisfy *»a*fcgs*&fe pifc;:; 

auxSi^iy opikgd corftMMr mmm for camfommgite outputs fktm 
$sftl Mfa inmltexy optkd wavepide path and s*x& modli^ry opc^l 

whereto $&kt qpifcttl cfc«u& pfemJ m fourth awximy 

vvtofcb i\ mxmi. mx&mf ®p%kxxl *ktey drcuil k disposal m $sdd 
Mb msBmy $fi&ul m&®gai& mth in £&>c of combining m m<i Mr4 

^mpo^t & tmm ferval fear Immz thmx » feirsd iiaie ksogfit 
#Mmbl£ fey 1/3(0 ofths rdfer^cs basshask! jfte^tracy f«age f over whkh 
Mft trnmm <*f teeb^d^fHM<^m^o?sa:a 9^* phase &hste U 

wbmjB & *Mr4 m%Bmy vpiml <te$w mem m mpm%4 m m4 sixth 
mx&mf ttpikd wm-mM imk m <mt<tfpmbmm$ m $mt third s&ti&gw 
optics! tws&im mam, for deiay&g; m& signal b&$£b&xl £ompoa&& l>y .a 
tkte tesry&S teas logger *m the <k$b«d time im&h #hum$bh by 1/2(0 

r^fere^ce basdmd fbe^ueDcv migs J over w&k& d^e shift mmmi 0f 
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Cltaratlerked in that: 

said feasebaad^igtad-component W phase shifter comprises; 

an it-output waveguide optica] branching unit for forte branching 
said tmi optical waveguide into first to n-th (u befog an even number} 
auxiliary optical waveguides which are divided into a first half-number group 
including at least one auxiliary optical waveguide and a second half-number 
group including at least one auxiliary optical waveguide path mt fociuded in. 
said first half-number group so that the mmh&t of auxiliary optical waveguide 
path included in said first half-number group is equal to the number of 
auxiliary optical waveguide path included in. said second Mf-nunfoer group; 
and 

auxiliary optical, combiner means for combining the outputs from said 
first to n-fe auxiliary optical wavegu ides: 

wherein an auxiliary optical-carrier phase shifter k disposed in at lease 
[^ne auxiliary optical waveguide path included in at least one of said fust and 
second Mtkturaber groups, for inverting the phase of said optical earner of 
said optical doable-sideband modulated signal propagating through said 
auxiliary optical, waveguide focluded in said first half-number of groups with 
aspect to the phase of said optical carrier of said optica! double- sideband 
modulated signal propagating through said, auxiliary optical waveguide 
included in said second half-number group; and 

whereto at least one optical delay circuit is disposed in at least one of 

said fust to iHh auxiliary optical waveguide paths, m case of combining m. 

said auxiliary optical combiner means, for delaying said signal baseband 

component by a time interval even-mar* her times longer than a desired time 

length obtainable by \/2(f} of dte reference baseband frequency range fever 

which the shift amount of said baseband-jsignal-ct^poneai 90" phase shifter 
is effective. 

7. (Amended) An optical; singfc^kteband modulated signal according to claim t, 
characterized in that an optica? signal adjuster for adjusting, the opUeaf signal: amplitude 
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provided In si orco Of said first and second! splte&f waveguide paths and said first to 
n4h auxiliary opto) waveguide paths. 

8. (N^vv) An optica! singte*s;ideband modulated signal according to claim 2, 
etoraj^rized in that an optteat sfgnat acf uster for adjuring iha optical signal amp^tecfe is 
provkted in at least one of said first and second optical wavogukte paths and sakl fost to 
auxiliary optical waveguide paths, 

8, (New) An optica! sfogl0*sideband modu&ted S&ttaf according is daim 3, 
characterized m thai so PpW signal adjuster iot adjiyst&ts ihs optteai sjgnaf ampS&Kte is 
provided in ai least one o? f?rst. a^d second optical waveguide paths and sa?d f*r$M io 
:Vth auxiliary optical waveguide paths. 

1 0. (Nev{^ An optica* singte^ideband modulated signal according to chm 4, 
chwm&tiz$$ m matan optics signal adjuster for adjusifng the optical signal amplitude is 
provided at least one of Hr^t and second optical wa^gufcte p&tfts and saki firs? so 
n-th auxifepy optica! wavegukte paths. 

11. #vtew) An optical glngl^sjdoba?ld moddated slgr^l according to claims, 
ch&racter&ed in that an opfccai signal adjuster for adjustrngi the opt&af signal amplitude is 
prodded in at feast one of said fesi and second optical waveguide paths and said firs? to 
rHh auxiliary opi&ai waveguide paths, 

12. (New) An optical silngle-s^ieband modulated according to claim 6, 
characterized ins that an optical signal adjuster for adjusting the 1 optical signal amplitude is 
provided In at taa»f cm ot said &$t and soamd optical waMaguitita paths and sakl first to 
*>tft auxiliary opSca) waveguida paths. 



